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TECHNIQUE FOR GENERATING ON 
SCREEN DISPLAY CHARACTERS USING 

SOFTWARE IMPLEMENTATION 

This is a continuation of application Ser. No. 08/397,718, 
Which Was ?led Mar. 2, 1995 and is now US. Pat. No. 
5,608,425, Which in turn is continuation of parent applica 
tion Ser. No. 08/114,657, Which had been ?led Aug. 31, 
1993 and had been abandoned. 

FIELD OF THE INVENTION 

This invention relates in general to on-screen display 
(OSD) controllers, and more speci?cally to a neW technique 
for generating on-screen display characters using primarily 
softWare implementation and a minimum of hardWare. 

BACKGROUND OF THE INVENTION 

Many color television receivers include on-screen display 
circuitry for displaying video characters on a television 
screen. For example, the channel number can be displayed 
so that a vieWer can readily verify to Which channel the 
receiver is tuned. Such displays are typically generated by 
replacing normal video information With appropriately syn 
chroniZed character signals developed by an alpha-numeric 
character generator ROM (CG ROM) in the receiver, so that 
the character information is displayed on a given portion of 
the television (or kinescope screen). The information dis 
played can include time of day information as Well as 
channel information, for example, by employing appropriate 
electronic control circuits in the receiver. Examples of 
on-screen character display systems are found in US. Pat. 
No. 3,984,828, inventor Beyers; US. Pat. No. 4,354,202, 
inventor Harlan; and US. Pat. No. 5,150,107, inventor 
Kurisu. 
As discussed in Kurisu, a summary of the television 

transmission process Will noW be described. A linear scan 
ning process is used to break doWn a television picture for 
transmission. The image information in the resulting video 
signal is used at the receiver to control an electron gun in a 
kinescope, Where the gun sWeeps across a screen along 
nearly horiZontal parallel lines that together make up the 
television picture. 
When the video signal is processed at the receiver, it 

requires a means of synchroniZing With the televised scene 
exactly as scanned by the transmitter camera tube. The speed 
of the receiver scanning line must duplicate that of the 
transmitter scanning line so that the top of the scene appears 
at the top of the screen and not elseWhere. When the 
horiZontal beam reaches the end of the bottom line of the 
televised scene, it must retrace back to the beginning of the 
top line Without being seen, simultaneously at both trans 
mitter and receiver. During the retrace, the electron beam at 
the receiver must be blanked off (turned off) by a high 
amplitude signal that turns off the electron gun While the 
scanning circuits retrace the beam. The electron gun is 
similarly turned off during the vertical retrace, although for 
a longer time interval. 

The scanning process requires means of coordinating the 
transmitter and receiver. To accomplish this objective, the 
transmission system generates synchroniZed signals to be 
used by the receiver so that it stays in steps With the 
transmitter. TWo sets of synchroniZation signals are 
transmitted—horiZonal (HSYNC) pulses and vertical 
(VSYNC) pulses. During each horiZonal retrace, a HSYNC 
pulse is transmitted Which is not seen on the screen since the 
beam is turned off. Similarly, the VSYNC pulse transmitted 
during each vertical retrace is not visible. 
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2 
Conventional OSD System Architecture 

The conventional on-screen display system is depicted in 
FIG. 1. The system comprises a microprocessor 40 and an 
on-screen display (OSD) logic circuit 29 Which is hardWired 
to operate independently of the microprocessor 40 once the 
microprocessor has fed the initial video data into the OSD 
circuitry. The independence of the OSD circuitry 29 is 
attributable to the fact that the OSD circuitry 29 is designed 
speci?cally for the purpose of displaying video characters on 
the television screen, Whereas the microprocessor is utiliZed 
by the television to perform primarily non-OSD related 
tasks. Thus, While the OSD circuitry is manipulating the 
video data to display it on screen, the microprocessor is free 
to perform other essential processing tasks Which are not 
related to the OSD operations. 

Conventional OSD Synchronization 
One common problem associated With character OSD is 

the synchroniZation betWeen the OSD circuits and the elec 
tron gun Which uses the video data from the OSD circuitry 
to project characters on the color tube 70. For example, in a 
television screen 300 pixels Wide by 400 pixels high, the 
electron gun horiZontally scans across each roW of pixels at 
a rate of about 3.6 million pixels per second. For each pixel 
the electron beam scans across, the color electron gun driver 
must position the beam to illuminate the appropriate red/ 
green/blue (RGB) parts of the pixel. The determination of 
Which RGB parts of each pixel to illuminate is based upon 
the data provided by the OSD circuitry 29. 
As can be seen in FIG. 1, it is the OSD circuitry 29 Which 

actually determines the appropriate RGB signals to be sent 
to the color electron driver. The color electron gun driver 60 
operates in real-time, meaning that it continuously directs 
the electron beam across each pixel in the color tube, 
illuminating the appropriate RGB parts of each pixel as 
directed by the OSD circuitry 29. Thus, once the driver 
receives the RGB data, it immediately redirects the electron 
beam to illuminate the appropriate RGB parts of the pixels 
it is scanning across. The driver Will continue to illuminate 
those RGB parts for each pixel it scans across until neW 
RGB data has been received from the OSD circuitry 29. 
The reason for needing to synchroniZe the OSD circuitry 

With the electron gun driver is that the data provided by OSD 
circuitry 29 must be in sync With the color electron driver’s 
positioning of the electron beam in order to ensure that a 
stable character is displayed on the color tube 70. If the data 
provided by the OSD circuitry 29 is not in sync With the 
color electron driver 60, the resulting characters displayed to 
the vieWer Will appear to shake or jitter or otherWise be 
unstable. This is due to the fact that the electron beam in the 
color tube constantly scans across each roW of horiZonal 
pixels at a rate of about 15.75 KHZ, Which means that about 
30 times a second the characters provided by OSD circuitry 
29 are redisplayed on the picture tube. If the data provided 
by the OSD circuitry 29 is transmitted to the color electron 
gun driver too early, the character displayed on the screen 
Will appear to shift to the left. If the data from the OSD 
circuitry 29 is transmitted to the driver too late, the charac 
ters generated Will appear to the shift to the right. This 
shifting left and right is observed by the vieWer as jitter. 
Therefore, in order to ensure that the appropriate RGB part 
of each pixel is illuminated as the beam scans across it, it is 
essential that the RGB data provided by the OSD circuitry 
29 be synchroniZed With the driver such that the appropriate 
RGB pixel data is provided to the driver at the precise 
moment When the electron beam is scanning across the 
particular pixel of the color tube to Which the RGB data 
relates. 
























